Values of physical properties measured in the upper sections of sediment cores recovered at Sites 504 and 505 exhibit a remarkable similarity. Below a depth of 145 m Site 504 sediments appear to have undergone changes which are reflected in physical property values. This alteration may have been due to high temperatures in the sediment. In most of Site 505, and in Site 504 above 145 m, seismic velocity averages 1.51 km/s, wet bulk density 1.32 g/cm 3 , porosity 80%, and thermal conductivity 0.80% W/m °K. Below 145 m at Site 504 and 210 m at Site 505, mean density increases to 1.40 g/cm 3 , porosity decreases to 67%, seismic velocity increases to 1.53 km/s, and thermal conductivity increases to values in excess of 1.0 W/m °K. A good correlation between independent measurements of water content and thermal resistivity supports the existence of small but regular variation in the measured parameters on the scale of 10 m and less.
INTRODUCTION
A comprehensive program of physical-properties measurements was carried out on sediments recovered from Holes 504 (1°13.6'N, 83°43.9'W) and 505 (1°54.82'N, 83°47.39'W) of Leg 69. Investigated were compressional-wave seismic velocity, bulk density, grain density, porosity and water content, thermal conductivity, and, for Hole 504 only, shear strength. Data from all measurements for Holes 504 and 505 are presented in Table 1 .
Comparison of data from the two sites is interesting for several reasons. Because the sites are relatively close (504 is 80 km south of 505), the sediments are very similar. Sediments recovered from both holes are mainly carbonatic siliceous oozes with variable proportions of clay. Diagenesis is more advanced at Site 504, owing to a higher temperature gradient, which has resulted in the formation of chert near the bottom of the sediment column; this has not occurred at Site 505. Sediment recovery down to the cherts in Hole 504 was accomplished with a new DSDP tool, the hydraulic piston corer, whereas the sediments at Hole 505 were cored in the standard fashion, by rotary drilling. At Site 504, conventional coring was used to recover materials below the topmost cherts, down to basaltic basement (Holes 501, 504A, and 504B).
The close agreement of values measured at each site in time-stratigraphically equivalent cores demonstrates that, with careful sample selection, the effects of drilling disturbance on physical-properties measurements is minimal. In cores from deeper levels, average values from the two sites begin to diverge. This is a result of the differing thermal regimes at the sites (see Langseth et Cann, J. R., Langseth, M. G., Honnorez, J., Von Herzen, R. P., White, S. M., et al., Init. Repts. DSDP, 69: Washington (U.S. Govt. Printing Office).
2 Present address: Department of Earth and Planetary Sciences, Massachusetts Institute of Technology, Cambridge, Massachusetts. al., this volume), and the contrasting diagenetic effects mentioned earlier. Finally, good correlation of independent measurements such as thermal resistivity and water content supports the existence in each sediment column of a fine-scale structure that varies on the order of meters.
amination. By sampling only in areas that appeared relatively undisturbed, the sampling interval was made somewhat variable, averaging about 3 meters.
SEISMIC VELOCITY
Seismic velocity exhibits the least variation with depth of any of the parameters measured (Fig. 1) . The data from Hole 505 vary around a mean of 1.51 km/s from the top to the bottom of the hole. The velocity in the upper section of Hole 504, from 10 to 145 meters, varies around a similar mean, although the dense sampling and undisturbed nature of the returned sediments supports the existence of regular, small-scale excursions from the 1.51-km/s mean compressional velocity. Below 145 meters, there is an abrupt increase in the mean seismic velocity to around 1.53 km/s. The shift is small, but supported by the data, and it corresponds to abrupt and more-apparent changes in other measured physical properties. This level also corresponds to a major break in the sedimentary lithology at this site (Beiersdorf and Natland, this volume). Velocities from both of the sites are in agreement with other determinations from unconsolidated siliceous nannofossil oozes recovered from DSDP sites (Hamilton, 1978) . Two additional velocities were measured in atypical materials at Site 504. A 2-cmthick ash layer at 178 meters sub-bottom yielded a seismic velocity of 1.65 km/s, and a chert fragment from 232 meters in Hole 504A exhibited a velocity of 4.25 km/s.
GRAVIMETRIC DATA
The gravimetric data exhibit much greater change through the sediment column, and thus are more useful than velocity in making comparisons between holes or in looking at fine structure at each site. Wet-bulk density and porosity are plotted versus depth in Figure 1 and versus each other in Figure 2 . Examining Hole 504 first, we can see that, in general, the values of wet-bulk density recorded for the upper interval of 10 to 45 meters sub-bottom are between 1.3 and 1.4 g/cm 3 . There is one significant deviation from this range between 60 and 100 meters, where values drop to a minimum of 1. ) and in age of sediment. Lithologic data (Beiersdorf and Natland, this volume) suggest that these zones correspond to areas of minimum carbonate in the sediments.
What is not seen at the bottom of the sediment column at Hole 505 is the increase in variability of bulk densities seen at Hole 504. Sediments below approximately 170 meters at Hole 504 were deposited before formation of the oceanic basement of Hole 505 at a ridge crest 3.9 m.y. ago, but the variability begins at higher levels. Figure 2 , wet-bulk density versus porosity, contains superimposed lines of calculated grain densities. Sediments from the upper unit of Hole 504 and all of Hole 505 generally fall about a grain density of 2.70 g/cm 3 . Those from lower in the Hole 504 column are significantly less dense, suggesting perhaps a greater amount of hydration of the sediment particles due to the increase in temperature with depth, or the formation of lighter carbonate phases.
Porosity essentially mirrors bulk density, which is the expected relationship for most of the two sediment columns, where grain density is relatively constant. Porosity generally decreases with depth, because of burial compaction. Sediments at the base of Hole 504 attain lower porosities than those at Hole 505, but the concurrent decrease in grain density has kept the bulk density roughly the same as that at Hole 505.
THERMAL CONDUCTIVITY
Thermal conductivity (k) values (Fig. 3 ) have been corrected for in situ conditions, using the relationships of Ratcliffe (1960; see also Hyndman et al., 1974) . At Hole 504, the profile of k versus depth can be divided into two distinct zones, as for other physical properties. In the sub-bottom depth interval from 10 to 145 meters, conductivity gradually increases with depth from near 0.75 W/m °K near the sea floor to 0.85 W/m °K at a depth of 145 meters. Values near the top of the interval are in agreement with those measured in piston cores taken during the site survey (Langseth et al., this volume) . In the interval from 145 to 235 meters, the k values are significantly higher and exhibit a greater variability about a generally increasing trend.
Variations of thermal conductivity on a scale of 10 meters are observed in the upper unit. A local maximum at a depth of 60 meters is followed by a minimum centered at 75 meters, reflecting changes already described in the bulk-density and porosity profiles (Fig. 1) . It is well established that the thermal conductivity of unconsolidated sea-floor sediment depends principally on water content. Thus, the measurements of k provide an independent indication of the variation of water content with depth. The general agreement between the k profile and the profiles of gravimetric data provides strong support that the small variations are real.
The sediments at Hole 505 show the same general pattern as at Hole 504, values in the upper 100 meters averaging 0.77 W/m °K, and those in the second 100 meters gradually increasing to near 0.87 W/m °K. Below 210 meters, values are significantly higher, averaging about 1.05 W/m °K in sediments that are somewhat more consolidated.
The correlation between water content and thermal resistivity (I/A:) is tested in Figure 4 . As in the densityporosity plot, most of the data from Hole 505 fall along the same trend as that from the upper unit of Hole 504. seen in previous studies is indicated (Ratcliffe, 1960; Bullard, 1963; Lachenbruch and Marshall, 1968) , and a line for all of the Hole 504 data was calculated, which gives the relation
where w is the proportion of water by wet weight. The high value of the correlation coefficient indicates a good fit; however, the relation is unsatisfactory, because it predicts a negative thermal resistivity at 0% porosity. Furthermore, it has a steep slope compared to those determined from other studies (for example, Bullard and Day, 1961; see Fig. 4) . A more reasonable result is obtained if it is assumed that the data from 0 to 145 meters and 145 to 235 meters form two separate groups. The relations derived by linear regression are:
for unit I, and
for unit II. These relations are thought to be physically more realistic. One interpretation of this separation is that the sediments of unit II have formed better conductive links between grains and thus are less sensitive to changes in porosity. The deepest measurements made at Hole 505 fall in the general grouping of the lower Hole 504 values and probably reflect increasing importance of the thermal-conduction properties of the solid skeleton of the sediment as porosity decreases. Unfortunately, the low correlation coefficients for the two groups of data rule out any positive demonstration of this hypothesis.
SHEAR STRENGTH
Penetrability steadily decreases down Hole 504 ( , are in agreement with measurements from deep-ocean piston cores of pelagic sediments. Below 100 meters, the scatter in the measurements increases greatly, but the trend continues to be that of increasing shear strength with depth. Maximum values of shear strength, 1600 g/cm 2 , were recorded at approximately 170 meters. Below that depth, a rock saw was employed to split the cores. Greatly reduced values of shear strength in the bottom 60 meters of the hole are due to mechanical disruption during this core splitting, and should be disregarded.
SUMMARY
Physical-properties measurements at Holes 504 and 505 exhibit similarities in the upper regions of the sedimentary columns and differ toward their bases. The sediment at the base of Hole 504 underwent changes due to high temperatures (Hein and Yeh, this volume). The bulk of Hole 505 sediments and Hole 504 sediments to a depth of 145 meters have fairly uniform physical properties. In this interval, seismic velocity averages 1.51 km/s, wet-bulk density averages 1.32 g/cm 3 , porosity averages 80%, and thermal conductivity is close to 0.80 W/m °K. Below 145 meters at Hole 504, and 210 meters at Hole 505, mean density increases to 1.48 g/cm 3 , porosity decreases to 67%, seismic velocity increases to 1.53 km/s, and thermal conductivity increases to values in excess of 1.0 W/m °K. The good correlation between independent measurements of water content and ther- mal resistivity supports the existence of small but regular variation in the measured parameters on a scale of 10 meters and less. 
